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ABSTRACT : 

PROBLEM TO BE SOLVED: To enhance the producing efficiency 

of plasma and 

improve the distribution uniformity of plasma while keeping 
the desired speed 
of exhausting. 

SOLUTION: A plasma producing device has a vacuum container 

21 in which a 

plasma producing region R is set, plane electrodes 22, 23 for 
generating 

discharge in the plasma producing region R, and two shielding 
plates 24, 25 for 

shielding a high frequency electric field so that the high 
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frequency electric 

field does not leak from the plasma producing region R. The 

shielding plates 

24, 25 are formed in a ring shape so as to surround a bottom 
electrode 23 . The 

upper shielding plate 24 is set in an electrically floating 
state. A plurality 

of exhausting holes 31, 32 for exhausting atmosphere existing 
in the plasma 

producing region R are formed in the shielding plates 24, 25, 
respectively. 

They are formed so as not to overlap each other. 
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1 

ryx^±fS.mmiz^^^x. 

^<^'M'm^(0^mz^^^tifzmtiryX'?^\^m$. 

^zryx-7^^mm:^^:mx^h:^'xmx^^b . 
Mm'^m^<^nmzm.^-^ titzmtr y x-^^'^m, 
x-m.^%^%^him.^^t . 
w^(o&mz^->xwmMMti^mtryx-^^m, 

^Wm^mm<r>^Mii{zm^z^w-m{zmti:i 
tm^'^j:oi>zm!^^tit:mmmmi^if\-ixmBr 

mm<7)o%. m$B,r^x^m'mm<r>mmi;^yn 
-r-^y^'mi^zmM^ti^ mM^Tyx^mmmmi: 
itmmco^mm>mm^iiz^^^fix\^^i>c.t m 

mtti mmm i mm<7yry x-^^^mm, 

Mmum^rfihmmm^zi^^^fix^^izt 
ttmntm 1 mm(r>ryx^±^(mm, 

[00 0 1] 

hryx^^f^mmx-MMi^±^-t. z(7)Wcm('ZXr> 
x^^ ifz^nm'^mxjfi'izmm ixz coi^x^ 
^-^^yitUzK). mmifzKith^tmmLxry 

[0 0 02] 

^^t^jti^fcrfi. ^:^-^^commi^zmmmmm 

yi-y^mma^ ryX^^m^'^X^frhixlZti^h 

[0003] W(mm.'^:^^yi-y'S^9miryx-?^m 
v^tfi^a^. r^x-^^^m-hryx^^j^Ui^ 

=f^it->xryx^^^m'mw^<mmf^.m 

ifi^thflX\^h. 

[ 0 0 0 4 ] ^ a. M-ci^g^M^x .y ^ y^'m^^m 
•i~'y:x,-^^mmmzi6v^xi<t. mn. ryx^^m^ 



<2) JNpgl?¥l 1-40398 

2 

(Or^X^^MMWi. 0X^i)<m^hryX^^ 

m=fmxj^i,zmmix;imx^^^yty^ti 
fz^). mmuz^tiztmmixryx^^m.'t 

^Xol<z^j:-^XUl, Z(7^MM::fy^<^y'yX-?^EMmU 
[00 0 5] ^<r^T-\ 0. 25MmVXY<r>mW 

mmi:iz^i-firyX'7rxj'k:xmiizj,i^ m>xmm 
^zM&commzxKi . i2^yi'<o^3X'~^\i,zm-hr 

M^m^himi^ztcK) . ryX^(7)^mzSm^j:mmm 
M1li>t'^j:Kl±n <^^X\'^^coX\ ryX'7^^i- 

i>m^<o^m^mi<iKi!bi^tix^^i. ^o-^. nm 

Mith MzryX-7ru-\-xii , x vi-yXfzifX-^ 
CVD (Chem i c a 1 Vaper Depo 

s i t i o n) i,zi5\.^xh. xmzi-oxii. m^ms. 
x^^;ibm^^tix\^^. 

20 [00061 ^6fi. n?xWNiO«3!iLa^x.yf'y^' 

^T-mtJi <mbtix\>^^ m,-j}^(or^ x^^gm 
mt. mif^b ix^^^mm-^mm^'K 

[0007] :i(or^x^^^mt. M^m^i 
mi>z 2 'oco^m^(^nm 12,13 m^^^ xoi,z 
mmi. zfiMm(,zmm'mi4m'oxm^m. 
^ m\^t ^t\izx^. y^x-^^mtRxi^^ 

30 %^^^hldl<Ztp->X\-^h. 
[0008] 

yX-^^^mmzii^ :^'X(D^-)}mk<^£hUryX^ 

^-^z^^i^^j:^^t^^dmmm^fz. 
[00091 ryx-7<7)±m))mm&r't^<7)ii. ry 

X^±jm^RT^^ ^titzry X-^ii^ry Xv^j^t^ 

mRm\-<^m^i,zm,ttfz^b. ryx^^mm. 
mcotmx^^'kmi^%^^hfz^x%i. ^^x\ 

[0010] r^x-^m.wmTm,^ritzryx^ 

^P^X'h^, 

[0011] t^bh. :ffXCO&lj:m^^^'^it. 

x^(DmLmmm<. ^mtmjmm^zmti^-x 
^T^yzy^fitH&< . r5Xv^^m^aSR®i)/jN§v^ 

)0 [ 0 0 1 2 ] u*^U. ^'X(DEi]tm^y^it. i}x<n 



12/17/2003, EAST version: 1.4.1 



(3) 1-40398 
3 4 

c 0 0 1 3 ] ryX'7co'^m^i^~i^ztpi^^j:^^WMt I ^xryx^^mmmpih>mM 7 t^zmm 

xm^f ^ixh<y^ii. ryX'7(o^mMRmh<7)mm- -^ti^. itiizx^. ryx^±mmi^M(DmMX(D 

^^mt^^^tit^^o^txhi, xyx^^mn '^mm(om.m±^M. -e^oM^. ryx^co^ 
mRm\'(^mmx^±-m.i)m±t^ t . ry x^^^^ r^X'^m^<7>i^-^mMb ^mi:> 

■!^m^immz-'^^i r^wh i. . ^^5, l/^ j; 3 ^ c 0 0 2 0 ] ^ r ^ X'7^^^mmz^t h mn% 

wt. mji^t Lxmi'^wmm^^ij^mvm it. mm,m^^-^fifzmm.^i^i.xryx^^m^ 

s^^if^^muhryx^^\mw^. mm-^-)s^ m^m^^ti^. ^mzx^. m.mtmx\-^ii<z 

]^^v<^imis^. mm. ECR(Eiectron i^m^h^-f. ryx-?^m.mz^-^^hwm.^m 

Cyclotron R e s o n a n c e ) I C ^•thiZ^m^%m^tLXff\-m<^^Mmm^^M . 

Pdnductivity Coupled Pla iO 0 2 I'i ttz. ^&mzm^^fitzmmj^t. :S. 

sma) ^r^, sK^jaym^. UHF (Ultra \>^i.Z^m^zm^J:h^tm\>^Xom^^flX\^h . 

High Frequency) ■n^^m\-^hryX MzX "9 . ryX-^m.mm'^^^flfzryX-^i}'^ 

mmx-^ir^X'^^^wt^hm.^t. mti. r^x^mmcc^^titzr^x^i^ry 

[0014] ^:ix\ :mmt. mmMb Lxnm.<r> x^^mmv^htih. ^-fiizi: 0 . r^x^ 

b ^ i: J: "9 . r^X^<Dmm^^±.b [0022] m:^2WmTyX'7^:^m±. If^ 

■ryx-7(;^m<7)n-^<n-^^b'^miz.hii^x%tr mtm<n^\zii\-\x. mmi^i2^WLnhfi. z<r> 

yx^±f^mm^^^ti>:it^B^t'i'^, 2-:>(r>jmm<7)d-hr^xr?^<mmi<!r>Mwm^7^ 

mm^mmt^ rz^co^m ±tmm^:mm'^ tzih mnco^^mwiimimmiz^'^-^fix^^h ^ t ^mit 

^zms.^ntm<r)ryX'7^^mmt. ff:^"^"?-/}^^ th. 

tiryX'^^mmxm.^^^^-t. ^(^wm\.zi 30 [ 0 0 2 3 1 zmmm2%m<7)ryX'7±^mmx' 
■ox^'^Lfzmim-m'x^Tizm^Lx^imx^ TyX'^mmmcomLm^y^-i' ^ 

^^-f ■^yi\LLfz 0 . muifz D-ri)^ t -kmmLxr \<z^%^fix\^^<r)X\ ^<^Tmmtmm.iz^ir 

yx^^m.thmmzii\^x. mm^t. :^'xmx im^x^ryx^cr^^jmrn^mi^tii, 

m^t. ^^^mt. m^mt. m^^m^^ttz [0024} ttz. zm^m2Bm^ryx-?±f^^ 

^Lt^w^ttt. mxn. ryx~7±mmmtiiEmAcommmm^ 

[00 16] :lZ.X\ 'M^mmiHmzit. ryX-^>^ \mm.'^-^hX\^l>(^X. <ri03IM&7n-X'r y 

\i:M^%iifzyyx^^m$,\zryx-7^)m(nii7. ;imt. ^(ommm:y'o-'r yx\m\zm.'^ 

^mx^tmm^^h. im^mt. M^m^<^nu it. ^(omm^ryx^m&t-mzmnx. 

i>z^^tifzryx^^mmxim^m.^^m^ 40 m^^^mt^^^mm^hMizMi. mm^mizm^L 

[0017] Mm^mi^. ^m<^^mi>zX'^xnnn [0025] mm3§m<^ryX'7±i^m±. it^ 

m^ryx^^mmt^hmtih:itf!^^j:\i^xoiz;i<o mimi<7)m:irzi5^^x. Mimif'^2-?mfhfi. 

mMm^'m^hmm^^h. %\%^w,t. m<n 2-yo:fmm^\-mi%.^^m^^iix\^hz.b 

mm\z-K^^\z-mmzm:h:Lbifti:\^x a izjm% ^^bth, 

i\:rzum.mmMitLx-ryx^^mmz^^h [0026] ^icoif^issie^oT^x-e^B^Sf 

'mm^^m^^hmm:'^^. \t. r'^X'r!mmm<nmmimwmizWi^%fi 

[0018] ^<^mm^nm<r)ryx-^±^m.x x\^h<7yx\ ^(rmkWJf^yxi-f^y'fwmm^'^ 

\t. -^x^X^mzi. "OryX-^mm^.^zi^M^'m-X :flTV^SJ^^J: 0. 1^^%<n^mim^^hfih):. 

^ix.h.^fz.-m.^mzx^ryX'^^^mwm. so h%>\iz.-^\^i^xmntxwmi^b%fih. 
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[0027] 

c 0 0 2 8 3 EI Hi, ^mm-mmmmcom^i^^^s 
m^^mm}nmcnryx-7±m^mi>zmmti ^^^^ 
[0029] m^^(nryX'7±^mmt. ryx-^m. 

t . ^fmMM ( WMM^^ ) ti^ry X^±0Mi^ R ^ 
(r>2^<Dmm2A, 25h^:^^^rmm.2A, 2 

E 0 0 3 0) m<7>w^ (OT ^mmmi tx-^o. ) 
22^, nm^2i<^m><r>±.-^\,zmi>zmmfix 

\^x%m^2\<7)m<7>±Mi>z-m-^fix\^^>. t 

tz. :i<n±MW^22\t^ Wm.}t2yTy^2i^i\ 

Lxnmmm2 Q\,zmu^fix\^h. 

[003 1 ] rm(7)'m (ot ry^m^j h\^o. ) 

m2 2ynm^^id{zm^^fixuh. zmw^w^ 

25lt. ~YmM2 3m)&^zm^-^ilX\^h. 

[0 0 32] :l^i:ymmzi5\^x\t. r5Xv« 

W^Rlt. 2-0(0^^22, 2 3comtzm^^fl^, 
[00 33] ±g^m^2 2{i:. ^'X^W^m^rzibm 
X^^^2 21 ^mxtJj:W2 2 1 iZ:f}X^mX 
t^t:ibmxmA^2 2 2bt:^tt. :^'xm:^2 
2 1<?)T®(3«. -^07^fX{£M2 2 1T'»$n^c;^f 

x^y'yX'?mmmmzjfW^^-tifztbmx^mi 

2 2 3«J^t§fLTl^-|.. 

[oo34 3igM2 4, 2 5ii. r^nm2 3<^mm 
mti^oicvy^'mzmm^ixxx-^^. m2it. 

COO35]03«, ^UCiSV^T, tLAVmtS^j^^ 

u{y'yx^±mMRm(omm) 2 4<7)m<^mi^ 

^#:2 9S•/^LTTSPm^2 3^?)J^^<^±gp 

«Dw^>nTv^^. tfz. :ico±.^jmm2 4<^\' 
mcommmi. tmmo^iYLxM^mm i<om 
mm(>zmm(^fixx^^, mzj:^^ :L<o±m& 

[00 36] rmcojmm iryX'?±mmRmtii 



mmmmmi. wMr^'m2 3mm<^-mizM 
*)miofix^^^, ttz. ::<DTmmM2 5mm(o 
mma. mm^w^^2i<;)m<omi,zM^m^ 

m2 3hMmmn2 1 t^ifixmrn^nx^^^, 
[0037] mmm2 4 . 2 5t3{±. ^Mtir^^x^ 
i^zir^t^ mmmmiat^ tz}!b<7ym,<m 

aifL3i. 3 2t^m\^hixx\^h. m2{z^ 

-txoi^z^ mm. mmzj[m-^fix\^^ . ^tz. ; 
10 M^t. m{z^'tkd{zmti:i7\:.mtmzm^^fix 

^^{z. ^<mti:h^tif^^K^Xo\z 
ffM^^TV^I,. f ^mi3 1 . 3 2\t. mi 

If. iMmm 2 4 <^±.-Hi)' h:iti^^-SYLx rmm 

m,2 5<^T1i^MMf^bti^X% ^V^J: a {cJ^^r^§i^T 
v^l,. ^io. ^^{±}?L3 1, 3 2c0:^^${i, ru-bXiO 

bTy x~7m^%mmuzm txm^^ti 

1 0 0 3 8 ] ±ia^^^^ 2 1 <7)Tffitc(i. HI 1 iz^t 

xo\,z,m^^3\, 32^itLxrunm23cr>Tm 
20 ^m)ii-^fummm%-mmimmzm^tifz 
^<r>^mu3 3m.nc:>fix\^h. 

[0039] JiLb^^s. ^ll^oj^^or^X'^^^S 

ryx^^:mm-^:L'~j\m^m.b Lxmrn-tt^ 
[0040] ±lBmt-i3t^T. r^Xv^iff^^^ 



[004 1 ] ryX-^^ti^^^^^^ ±gum2 2<^ 
30 ;^?'X^AaJ2 2 2^:rM.T;^';^g^ragP2 2 Itcr^X 

^±^m'xtimx^fi^. 0y.mL^2 2 1 (c^a 
^ixtz:^:x\i.. ::icoif xmm>2 2 1 <^n^xm.^fi 

fzm. :^'X^mi2 2 3^S^LXryX'^^mm\z 

[ 0 0 4 2 ] ^ 7^^. ^m^. mmmM2 smy^t 
mzmii^rit. cimcj;^. ^22. 23mzmm 
'i^mjitrntw^ixh. ^(^m^.. y'y x-^^mmRT 

40 yit^fu::^^mmixfz^th. ^(m^.r'fx-? 
^wm-^ryx^mm^fi^. 
1 0 0 4 3 } :i(7)^^ ^^^^2 1 <r>mm\ 
^n33^i^i.xm.m^fih. mzi^^ r^x 
^^miR^m:ttmmit. mm2 4 . 2 5 

m^itJtm?L3 1 . 3 2^:n-LTT^m«2 3<7)T 
M»ai$:fL^, C:OTai®E2 3<orifflt|IPJi}$tL^ 

mmw,t. mm33 -^i^LxM^mm 1 io^ngstsf 

[0044] iiLhi¥^tJ^.:*^Sfec9?^^fc itite', <J;:f7) 
50 Xo^j:m^mhLh¥X'%t. 
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[00453 ii) ti'. :^mmmmf,zxm. tsp ^m^mm^'^mm:. ^mmmmizxtuf. m 

t'^ryx-^^f^mmm^^mti^ ^ t ^i,zzco mmzmir9X'7is^^t:i^iizt^:ibi)<T^ t;it 

mRmmmiz'^^&ntm^'t^ z t m±thz i^mzmti ^ t i}^T^ 1. .1 1 mt^i:>fix),^^ , 
b^x-^i. iiij- J: . ryx^mmmizmi [00533 i^j.±mm-mmmmmmt>zmmi. 
y'yx^cr>±m}m^:i^i6^;it^K'^^tti,iz. r fzifi. }:MLfz^^^j:%m<mmm^^fi 

[0046) {2)tfz. ifmmmfMzMf. 20 c 0 0 5 4 ] ( 1 ) miu. mmmmmi^zxtiif. 
ojim24, 2 5i>zryX'7^mmRi^z^tm 10 3 2mm-h%^. ::fiihi)^^<mc, 

fcucOT. r^m2 3i7)j^ffltcmw2 4. 2 5^ mAi^zm-xoiiZ. :ifih^mmiz-mh(^x^j: 

mfh^z^m-h^^. ryx^^jmmm%m^ fmjf. -wfimhi:omm-ii^o^Lx%>^ 

t Lxmmmmmm^m^t^ ^t^^x^i. v ^ , 

C0047] i3)ttz.:^mmmmi>zXtiif. 20 [0055: ^c7)j:a«fiXtcj:mi\ m?L3 1, 3 

itzcox. ryx^^mmRxm^tLfzryx^t^ t ixmcr^m^mm^fzi^c^mwm^f^j:^. 
ryxr?^mmm(ommi>zm,ti^. ±Bm [oose: {2)tfz. ^mmmmizxni^. ± 

^2 4m^%n.3 1 m-ot:^^m.'f'in^mm2 mmm ir^x^mmRmcommm 24^yu 
5i:^Mt^<^^, ^tifcio. 20 -T-^y^^mi^z^tiiSr^mmuz. l^^V.:^ 

fi. ryx-^^mmRxm^ti^r^x^^Tyx mxit. zMmmizt^-ti x-^iztxi^x 

^mmmRi,zmtm>^:it^^:^. ^m^. r w mm. mstc^f mm.2A^ 

yx^^mm^z^n^ryx^<7y±mmmm mm2 9,31 ^it^rmTmm2 3^^^^^ 

^bi:)-X%h. 2l\,zmmtZ.t^z};iy}^mXhh, 

[0048] {A)tfz. :^mmmm<7^xfi\f. 2-0 [ 0 0 5 7 ] i a tmmzxfOit. mm^2 a 

mmi3 1.32 mm-h^-^. ^tahiwmxz ^yu^T ^ y^mm^h^^i: 0 . 

fm~t^mxti:<. mt^^<m.t^:h^^\^koi,zmiii <Dmm^m^^:ibi^x'^t}iti>\.z. m^-^^xm 

Lfzcox. m^<7)-mm^j:^j:dizmm-^^^x :htx'Mmti:itt^x^^. 
0. ryx^cofmmmm^^:ibi)^x-^i. [0053] (3) ^tz. ^mmmrnxn. mmii 

[004 9] (5) ttz.:^mmmmizxm. 2-^ 30 tLxmcDKm^t^t^^^mmuz. ii}-L.:^ 

«W24. 25<od-h. ±MM24?::7n— r mii. mmnmmKt:mmi-iJ:oi,zLxi>x 

^ y:^'mi^zmmi-hxoi'Zifz(7)x\ :i(^)±^Mmu w miif. M:^v^?l. t^:fo^, yhmm-^ 

2 4^:mmmt>zt^M■tli^^x^. ryx~7±mm xd^zLxi,^^\ 

Rt^zm^ryx^^mm^mih^zt^^x^i, [0059] (4) ttz. ^(^mmmmxu. mm 

[00503 {6}ttz. ^mmiommi^zxtuf. 20 ttx 2txmmM2 a, 25 ^mih^nmL 

<7}^mw.2A, 25<7>o%. ymmm2smmm tz. u^t. if%mit. 3m)±(nmmmhi,o 

^zWt^^t J: 3 htz<7)X\ CtfOT^iIM2 5 ^ 7 n {zLXi^Xw 

— r-f y^^-^iiz^m-^^^x^. mmi^^i^t>h [ o o 6 o 3 {5) ttz. 9t(^mmcoimx-\i. 

:Lbifix%^. :iii\t. ymim^25^yn-y'^y ^HcWr^t Ix^n'^mm^-^lj^m^-^hryX 

^mi>zm.ttt. ;i<orMTmm5<7)mm<Ty 40 •^mmizmmt^iir^mmLtz. t^-L.^^m 

x^fgiiLb-mfizmx^M^m::i-^mm^ht ti, ^tim\-mm^^ii^m^^^ryx^±f^mm 

<^t,znu mmiz^^uzi^i±. ^^oj:a^r^ii irzmmi-i:iti}^T^h. tfz. :^mm. mt^^ 

m'^^\ ^t-hx^ h . iim^^-mn^. mm. e c r^5^. i c p ^ 
[00 5 1 3 iDtti. :¥mmmzMf. mt ^^)uym^. uHF^^2:fflv^i>r7XT^ 

^24. 2snm.z.<mim2A, 25m%^3 w^mzi>mmhz.tf^%h, 

1.32 mm fzwmmmzx y) . nm.m% [00613 (6)^st. ^<nmm<nmmx\t. 

®^$'«L^;*s^>. ryx^<7)±m}mhryx^<7^ ^mMMt Lx^mw.m:^m\^hry x-^m^w. 

^w^-na^m-b^mh:ibifx^hb\^omm i^zmmtt^^^m^ni-fz. immt. ^im, 

^V(^'mM.. mt\f. }mm.^m^^hryx^mmm. 

c 0 0 5 2 3 ^ij. ^^-7^'^^ V'oymmmmryx 50 \>zhmmt^ ^tpx^ i . 
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[0062] ( 7 ) ZCOi^Mzh. :^^mi±. ^<7)-^^ 
C0063] 

ncommi/z'mmm^m.i-i .r t m±ti <r t 
zfiiziy)^ ryx^^mtmziiiiitryx^ 

[0064] tti. ^<0^f^liBa(7)r^Xv«^ 

wizxtiif. mc<7)mm^zryx^±m.mz^m- 

[ 0 0 6 5 ] ^/s. z<ot§^ 1 tm<^r^x^±^ 

ix^^'^±mi,zm^j:i ;i t a lizm^ 
ryx^±mw,T^f^^tLfzryX^^ir^x-?^ 
vmmcomizmii-^m^. mMi'^^^&utm 

^m^ii. ryX^±^mmT±fj^^tifzryX^^r 
yX^^mmzmtyLf^^il t ^<X-^ ^^o-C. XyX 

•^±f^mmi^zm^ryx^(7)±m)}m^m^izti^^ 

[0 0 6 6] tfz. imm2tm(7)ryX^±f^^W.I,z 

mtmmcommm^ 7 p-t ^ y^^^mizmMtt j: a 



10 



f). ryx^mmi^zm^r^x^m,mi^tf> 

[0 0 67] tfz. zcomm$^n(oryx^^Ejm 

mizitii^. 2-oamwmo%. ryx^^^^m^ 
t iimmc^mi.m mmm^zm.'^h Xo^z Ltz<r> 
x\ ^mmm^:yu~f^ymmi^zm^thm^x 

[0 0 6 8] tt:^ tmm3im<^ryx^±^mz 

MmMtlX2-:>(7)^mMHm. Ztl^^\>^ 
10 rMmimmi,z$^^^^XdlzUz<7yX\ ryx-?^ 
^^WiW&m: 7 o— r < y^WMzm.%th^ 

[mmmmpmm 

_[©3] imm-%mmm.<nmmr>-^-^mz.hx 
20 n^mmmxhh. 

XTv^^m^muxhh . 

\m\ wmy^h^zmmmmmmr-m: 

X%h. 
[m(nm^] 

4, 2 2 6, 29, 3 0"4fe^(iff. 2 7- 

30 ifi»ih:3yxy^. 2 8-ilfJ^JSmiS, 3 1. 3 2- 

3 3-gf{±}n, 
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